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lit 9 1 ±fEl5(?5*B;JS 1 /i m~ 8 M m(7>«5fflT-fc 
•5 , ±IEa6(DES;45 1 At m~ 3 0 M m(©$6H-efc-5 - t 

[fS*Jfi 1 0 1 ±|ESS(Di|ig/iS 1 /i m~ 6 At mW«6ffl-e 
*> »3 . ±S»«)ii:S-65 8 ]u m~ 1 6 I* mOfSH-CfeS ^ 
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la** 131 ±ia jk y ^^t'^" f^js , iSiiJ!^«s<5' v 
10 riii*«i4] ±^mm^m'sti'>^<irntK 95- 

1 6 1 ±8Ete¥Xe;SS, 

:^S:-^tf hy^';^^§lt±ff5^)ili:. 
30 c) ±gB-^hy^;^lcS*ii*4x^±teiWia^^°<5'-i' 

?r, ±fall2(D*ffi(c^$*5^)iRi:tr-&tpri:%!|# 
«t1-5f»*3Sl 5lE«©«li'^«iisBJja/-?^-:^©?i^fig 

tit*« 1 7 1 ±|Bte¥XS;S^ $ 6>{c 

i Sr-^tp ^ i i -f- 1 5 X«it*« 1 

40 

5r i:^!|t^i:-t-5»*5l eSU'if^^i 7<?5V>-ftv 

[lt*JS 2 0 ] ±lB-v h y ;^ ;as , ig-fb^H^^ *f i|£f 
50 P>J^£5r:tSr#aii!ti--5Sf*:«l 6 75£HI*«l 8(DV^ 
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um^ hfii^t^imt iri>n^m 1 e 75Mi**« 1 

-lEPXIt^fr^S^S-rs^Jdi 20 

a b ) ±IE-^ ^M-t^^t^ii r t % 

If»3ji« 2 9 1 1 Tb^Wm. 1 4 V ^-f 

[3«*3fi3 0l SI*3Sl75S»*«14<OV>-fiX*»fC 40 

3 1 1 wm 1 75Sii*« 2 8 m^-fm^n 
imim. 3 2 1 fii*js 1 TMwm. 2 8 v ^-r tvd^c 

3 3 1 1 75Sa*« 1 4 (DV^■f 
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[ft*« 3 4 1 Wm. 1 75MiS*J® 1 4 (DV tvA^fC 
mim. 3 5 ] f«5^« 1 imWm 2 S cDI ^-f ix;64c 

3 7 1 1*3^^ 2 9 Tb^m^'^ 3 2(0\ ^■filf)> 
3 8 1 3 3 7!rSi»*3R 3 6 (^3 V ^•riv;5» 

[Sl*«3 9l i*3i?«2 9 75Mft*53 2(OVN-fit;i^ 
\Z^m^iCli>BU^<9 -^RXmiK.^ 3 3 75^Sil3^« 3 
6 ©V^-f tv«>{^SE«$*t5 AXiB«l<Oi|ai^d-g-*D*„ 

5, a3j?3S2 97Irigai*^3 2(DV>-f*t*>tC|B«©iHBlia 

st?/:5iiif«*«3 375MfS*«3 eov^-f 

*v*>lc|B«c«AXijl«, J^t5/x«iS*«3 7Xttf«*: 
[0001] 

[000 2] 

[0 0 0 31 ±E<^^S^», mm^Ktt. :^^jS/h^S 
SKltt. ^!^<*:f^'^#tt$it5^^>t^rL-C»3i/j:AX 

[0 0 0 41 i(DnS[iLX<r)m!&<o^^. i-f^ibh. ^ 
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ri^s*if bit-So ''iis, C<o«ffifctt, iMflS^D^ft^ 

[0 0 0 5 J MrksichP5J*> i&S^'^C>#BIS<^#*^SrSJ 

(1996, PNAS USA, 93, 10775-10778; 1997, Exp. Cell 
Res., 235, 305-313) „ 3iS'fe5l5j|8©T/W* 10 

fco Corey feti, ^IIM!6fBI&tF«i<D 

(1991, J. Neurosc. Res., 30, 300-307) „ 

1 0 0 0 6 1 Matsuzawafjf*. X*K±lC, y 5 — B 

K^'fb^lw'H-lPS*^ (1996, J. Neurosci. Meth., 20 
69,189-196) o Matsudabl4s il>«r JfeS^WfiO 

•^yf^ KSrH^-ftLfc (Matsuda et al. , 1990, Trans. 

Am. Soc. Artif. Int. Organs; 36(3): M559-63) o * 
it. Klein e>«. y S.=.>-(D^oti:mSki^^W^>'^<^ 
5f (ECM) SrH^-fbLfc (1999, J. Mat. Sci. Mat. 
in Med; 10: 721-727) . 

[0 0 0 7] ^f*c^i^4*B(c#^§-e:, 
y^ti' HtlsbK. ^n;^y V;(7— (Clemence et al. , 1 
985, Bioconjugated Chea. 6: 411-417) , yy y^ y 
7°y yif% (Plueddemann E. 2 edn New York Plenum P 30 
ress, 1991: 1-250) ^-^feT, «*ifeS^ff;^l^fflV^f)il 

10 0 0 81 ii£¥, *K±}::#ll6<)/<^->'t?^' i^/-?^' 

h 7" y V'T" ^' V (mi crocontact printing) Slffji^iiii 

(Kumar etal., 1993, Appl. Phys. Lett., 63(14), 2 
002-2004) o rOg*ff-C«, 5te-f, 3^317 ;^ h-^ 

— iMy^i/Z-f-fl^'y^^'^y, PDMS) ^mwn>^^9 40 

10 0 0 91 Kunar b&tBJrksichbll, :&*lS±tClT/U 

fiS;-f--5±ia:*^jfe^PS«Lfc (Mrksich et al. 1996, PNA 
S USA, 93, 10775-10778, Mrksich et al. 1997, Exp. C 
ell Res., 235, 305-313) „ 9 xi7.^)yil—h\^Xif)V 50 



#M2 00 2-355031 
6 

9)^T)V'f'C K (Branch et al. 1998, Med. Biol. En 
g.. Conput., 36, 135-141) ^O^-fbCMB S (Wheeler 
et al. 1999, J. Biomech, Eng., 121, 73-78) tr-fflV"" 

tL-r>({;xi^y9 9 V:f^}yf-<y^mz.i.^. jKy- 
D-y r^J'yyyxW&^iyf^ 
^'77^mBLh\z.m%\t\.tL, ■r^9u=iy^'i7 h^vy 

T-^yif (microcontact printing) S^f^^i. #JiiflBJia 
(^5|af^cffi^^e3^^TV■"5 (wheeler et al. 1999, ibi 
d. ; Branchet al. 2000, IEEE Transact. Biomed. En 
g., 47, 3, 290-300) „ 
[0 0 10] 

^fflv^-c:^^3, \^<^t^<DWmz.^\^xim^^9—y<r> 

[001 ll X.t^Uiff'h. Z.(n^^\Z.\^X^l^^Mt. 
[0 0 12] Ltci^-oX. rixb<oW5£;5^e3#ibixfc*§ 

\\ ^<n>ox.. m£.<r>9EmnFi-^y9'-y:r.-:xf^^^ 

;^&U^iMJ!aefe^-Y v;?— 7^1— y^icii, ;itte)<^r-"5-^' 

[0 0 13] 3l^Ero^<^«-?>l'>^-7i-;^7^^<^y^ 

looiA\^y:fyyh\m-t^fmkvxn.. rix 

vy^i-'hW:, yhV^TVNcD*e-, *ft:ji-aH±:dSfiS 

^'±ltnfk^<i'~y\:i^^xmfl^^^^^^iix. ^y 

[0 0 151 ^:ix:^mmtiZ(oi:^t£m^<Dmmcm 

^xmm$tiith<DX'h^ . *^KoMi©g«)«, % 
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[00 16] 

fete, ;^^m(DM®^<Dm^<^-y<r)i^^jfmt. m 

10 0 171 ±i!lLfcJ;5'^c*:«Ml-#5«ffi--<^iNajlia 
[0 0 181 ±aS©B«)Sr^fifei-5fc«){c, 3|c|6 

li^-;;? -^-r^ w i -c, «ffi±-e«iEfl|/£iiiie]ia©j^S«) 

[00201 ±i6tfc*^e^«ie<j«, fe¥^P^ 

<Z)/-^^-ySU5/X(lAXMi|^(cJ;o-C»Jt$iv5.o $ 
-vSti'/XttAXMiitfcJco-CiSfiK^ttSo * 

[00 2 1] *?l§^(^Se<J«> ;*:|l§^c^iW]5S«>-'-^ 

RxiKam<r>m:ff'^t>^\:ix^x':m.^iM>. ^nf& 
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-:^«si^i>i5£^Ltv>5o rAXifii^wiffl^-g-^p-^j 

[0 0 2 2] $e>{c*fc, *i6eqoeeti«. s 

(technical substrate) , Mi^, -iV^yy 
[0 0 2 3] 

[0 0 2 4] ipsm%h\t. *5i5^*ii«-f-6rtT?, 

SrS^«ffi{Cx>°^' r i: }C J: oX^m^^'9 

Sr^n-r -5 r t J: o T±e«ffi±^ci^s|B^a-'^"^ -:^*?]^ 
[0 0 2 5] }i^m^\t±'mm^h^o 

m. wii, ffiw, WAo^'C^si^^^tfip^^ba 

fc, ±iEiNaiia;is, ^t<Dmiimyrx'h^^tim^i^ 

(organotypic) t,<7)-Cfo6w^;;S5^^*U\ t.its ilE 
[0 0 2 6] ±|ai^flf/'«^'-i^$ixfc«®i-#* 

6^i-<D^<3'-yi)K ss'r<^iiiia<?5ia?!i%««H-st«>T? 

tF/XttiMBJ!S^*ia.«:5^^<^^^<5'->«v «5 (line) S 

tfm (node) **-i-5«itS:*L, ^Cl-C, ±fai5<©*i 
1 i[i m~ 8 At m(?5«efflf *> ►) , ±IEffl5<0ittSiS I urn 

~3 0/im(D®H-Cfo'5ri^s^tf*L<, ±IE«5(?3tl*5 
1 /z m~ 6 Ai m«|5fflt?fc •) , iffifiSc^ittSas 8 m~ 
1 6/im05i6ffl-e*>6wi;SSJ:!3iif*L<, ±.1SM<Dm 

ii2 um--4 nmCOf^mxh*) , ±m^<7)WMi)^ I 0 n 

[002 7] ±fE.mm^^im^'f-&xf/xitmii^^^ 

5 >RXJ^^^]) :^^yy^^t^^*^hMi-fit^^W<r>'>f£ 
< tfci*(c<toT?i^^$4x5cid5iif*U\ 



9 

(00281 l^±SiM L^S: i 5 iC, *^MTi*/£«5'fe^ 
feofc, (grid) ^<©»5iS^^>&iNBJ!S(0/N° 

10 0 3 01 $e){c4^. J^|gM#btt, ijzEWi^tw 

[003 11 i-/£*?*>, *5lW^c«5*B±<o>'^°^'->^ 

[ 0 0 3 2 1 r r-e. ±^te9XS;6S, 

c) ±ffi-r by ^';^(caie)ji*it:fc±ffii»aj!a/N*^-:x 40 

[00331 }Lwm-TmK 

d) ±iE-vhy^;^;?)^p>, kmm^<9-v^mm^'^ 

e) ±IEiWia^>°i5'-:X;i>e>, ±S-^hy:J';^«rlS^*-t5 
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i:^s^*U\ :i<^»-g'W4, T;?fp-;^ 
[0 0 3 5] ±E-r hyi^;^tLT, 

Siiti5rt^s^ff^tv\ 7^':/y hn^if 
:^(D^P(cj;o-c. 7>i'::/y:^<©y/um«:l£ji-f5„ 

7^::^y >'©'5r'-'WSrJi^J*-r-5:frefe«. M;ttf. Schense 
et al. , 2000, Nature Biotechnology, 18, 415-419JI 
tWe et al. , 2000, European Journal of Cardio-thor 
acic Surgery, 17, 587-591 S itTiJ •) , 

<Dj:^ti:^ii. W^it. O'Connor et al., 2000, Bio 

sensors and Bioelectronics, 14, 871-881, iClBtt^tV 

[0 0 3 61 iWija/^^— >';SS<E;?^?ix5-hSE^g2(Z)*B 

#iffiTW-l' (multi-electrode array) RXPtO 

(i, i 014 (autogenesis) i h^-f- 1 t 
-) . IPlSraett (syngenous) i^&mc Fi— t S 
l^ilipm—) . HaWtt (allogenous) (F^^-t^ 
^^timzm\zm-t^) . St^MSrati (xenogenou 
s) ( K-:^— i:S^*i:dW<eSai::Jl-f-S) ^, 

[003 71 :Kr<$:e<J{;i«, ±|E«K)ji^XS;&S, 

a a) jS^^^ro±iE-r h y ^::^X\ ±E)MJ5S^^^->'<0 

a b ) JilS-^ h y ^ ;^ *Ji^^-5#lii: S:*--r 5 ^Lti)^ 

[0 03 8] ±E-7 h y y/Hg#it«}^ 

(Defers, M;i{iXH^45fOJfiL««@*;^'^-K!&>b«35 
[0 0 3 91 ±1S.-7\']}^:^i!)''h(D±1SEM!^<'? — y<0 
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[0 0 4 0] ±xEtfcJ;5}c, *^M<?5iMia^^<5'-:x<D 
[004 1] *^0J-ett. ^^^toUBia^-'iJ'-i-'^JtS::! 

[00421 r^jgH $ ix:/i:!(^tg dnre-cultured-sit 
uation) J %fflV^5*^M{;:<ttUf, Wffi'fciWia^''^ - 

[0 0 4 31 r#SiJfcof>^T?iteV^Tyn-^ (of 
f-the-shelf-approach) J x^^-T ^^COA^^^RSbtt 

icWffi-Cfc5c 

[0 0 4 41 ^it^^°^->"f^:§4^fc:S«±ic 
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[004 5] *igB^#e5ii, swji-a^±<o^#:i^a«^<^m 

[00461 iiiBiai5K:R{EiS^^iFSt^/X«iiWliai*SPlS 
V'fA'yi^ (microcontact printing) fi^ffiflCOV^Tet 

[00471 )5r*3, *l8ig«, M«B||, #f!^*w«5iB 

m\cis\^xi,^mm^m^i-^ r t ;iST'# 5c 

[0048] m^M) *5§0J ^Tfro fc^lfe^Jlc 

ov'>TiE'<5As, ^|E|lM^±cli^f)0^»J^cP5]e$i^5't)<D 

[0 04 9] ^Bl^ll 

€r«c^BtcM»-f-5ri:-e?i^^-t5r i:;as-t?#5o 

[00501 
[«ll 
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[0053] ^»M2 

• nsffiwia t m'^m'^t:mi-?>mm<omm 20 

15 0 18 0 1^® S D 7 i7 h (Sprague-Dawley 

rat) (r>^'M<Dm±i^%:miiiV1to flgW?r«] 

mSiX. mnmi^jmtm)iOm^)T' (coronal sectlo 

ns)«r#fc„ ■^^/i-p^-fymfmmmi:m^xmr>w 

[0 0 5 41 ^(moi^vxmm^ivitmkmn m 
IIS. 9yhwmfmi()>bm6^i2fim9i)fnhi\^ 30 

nX. m'O'^hMtZ.Ut.i.^X^ :>—'^^^mzMm 

[0 05 61 G hwi 1 e rtCioTEIfeStl-fc^^ite 40 
[0 0 5 71 ^(Of^5J?t5(C, |aii«ffl;ti6S«ffi/6^f3:5>ltt 



[0 0 5 81 ^nmmm<^mM^m'S-r^ittb\c. 

^WS.^MXhiiy' h '^i-' 3 -D-T9 tf y 7 7 / K 

(ARA-C, SIGMA C-6 6 4 5) 
f£:;CT4 0 BX«5 0 StC^JPLyto ARA-C%ffll^ 
ife:»-a-. :^«Stt5 0#~7 0^iC, ARA-CSr^D 

[005 91 ^UMi 



♦ •h'^ ^ n 3 >^ ^' h 7" y i^X -i'yif (Micro contact 
printing) ^XJ^^ 

m^^^ Xtm L fz^ Hlfeffl {Cx-f ^' ^ L fcS>«r (D«3t 

•?:LT, mi^my^hvyi^7y^&mi:m^^x. 

0. 6mm©~>y ='>'J'3i/> (MEMC Electronic Materi 
als, Germany) ±iC, Jfi^ 1 2. 5 Aim<^7;*- 

(AZ 4562, Clariant GmbH, Germany) 
- h ^iiXfi:?>-r:^^-m^i^mvtc. 
[0 0 6 01 5lt!^V^T, lOml^-y^yb^i^y'^^ 
■C5 5"C. 4 8I^Wji!!.aUT->/W;*f- Fl 8 2 (Dow Co 
ming, Germany) ^eg-fbS-grS r t |C i 9 . JilE-r;^^ 
-mKm^M<D. i?^^/^v'P=3r1^y (PDMS) 

^> 11 o'CTi^wiaaur, Jkn^^t^noti, 

[0 0 6 11 ;^^:/7"(Dii;ic14Sr(6]±$*5fc*}c, ft 

7 0 / —fl^m^^X' 1 5>W<?3MM^ff ofco 
[0 0 6 2l ^ UT, ;^i?>'7°^2 5 M g/m 1 (~ 
0. 2 5 /*M) «^7 5=^V^(f'iC3 Og>Mig-rci:{C 
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17 

m©-~i hi) M. (Greiner Labortechick, Germany) ?rffi 

1 0 0 6 3 1 mmm^}^^m&^■i> 2 0 %~ 2 5 

JS-^jfetf (S I GMA, F 7 5 2 4) RX^4mM(D^^/U 
(SIGMA, G7 5 13) "C^S^iXltHAM 
S F 1 0 (SI GMA ; G 7 5 1 a) ^^fjf^Utfcfci^ 
trfflV>fc.o 7$— (1243217, Boehringer Mannheim G 
fflbH, Germany) li, il0©P B S ^'■efWS^ife$iXfct><?5 
■CfcS. 10 
[00 641 MM&A 

;^^5/i5'±{::*5»t5, ^fii^ttlrW-tS (organotypi 

c)ig##Sii«ifla(D#i()«:;T%i-0tffo5o la 1 Afc^-fj; 

LTV^fco ISBS (01C) &tF20Bi (HID) 20 
[ 0 0 6 5 1 Bl 2 ^fflV^-C, 

[0 0 6 61 ii3&u«a4«, mM\-m9.^y''^^^<r> 

m^fiU^^TTiirm-Qhi). ig3AASt/BI3 AB(C^% 

V 1 ii (node) (D^Wi^ 10 n mXh 9 , 
m (line) ©♦|;JS2 AtniT?fe5o 03BASt)5S3BB 

tim-Ch^c ia3CASy^S3CB(C^-t-^^^ — 
y 3 flSOieSdS 1 0 /i m-t?fe 9 > fS3<r>mi)^ 6 Ai m-C 
feofCo gl4DASO^g|53DB(CS%-r/N°^ — i^4«, SS 
(DW&A^l 0 nm-Ch'O. m(D^i^2 nmX'h<:>tc. 13 

4EA&t^S4EB{::^^i->'^i5'— >-5{i, 40 

Oumt^h*). m<r>mi^2 uim-Viboit. ia4FA&tJ5 
H4FBtC^-f^'«^ — ✓'6(1, M<OWMi^ 2 0 u mX'h 

iC^^^X^ifMfi'O^o^tfiHt'O^'O tM.^XV^ 
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1 Titl» of Invention 

A method of foooing a cell pattern on a surface, cellular netwoilcs and tissues based thereon 



2 Cl«ins 

1. A method of fonning a pBttem of cells on a surface, said auiftce being pi:^>altemed in 
having a pattern of ceU-gtowth promoting molecules and/oc c<ai-grovrth InhibiUng molecules 
attached thereon, characterised in that cells are cultured on said pxepattemed sut&ce 8»h that 
di^ fijrm a pattern of cells on said sutfece, said cells being whole tissue. 

2. A method according to claim 1 characterised in that said whole tissue is derived from aa 
organism's body. 

3. A method according to any of claims 1 - 2 characterised in that said whole tissue is derived 
ftom an organ selected fiom the group comprising brain, liver, kidney, muscle, skin, bone, 
lung and heart. 

4. A method acooiding to any of the preceding claims characterised in that said cells are organ 
slices. 

5. A method according to claim 4 dMracterised in that Said cells are hr^ dices. 

6. A method according to any of the preceduig claims characterised in that said pattern of ceU- 
growth promotmg molecules and/or ceU-growth inhibiting molecules attached on said pre- 
patterned surface allows for Ae guided growth and migration of cells. 

7. A method according to claim 6 characterised in that said pattern of ceU-growA promoting 
molecules and/or cell-giowth inhibiting molecules mimics the arrangement of cells in an or- 
gan. 
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8. A method according to any of claims 1 - 7 characterised in that said pattern of cell-growth 
promoting molecules and/or cell-growth inhibiting molecules has a structure with lines and 
nodes. f 

9. A method accoiding to clahn 8 characterised in that said lines have a width in tiie range 
jfrom I - 8 micrometers and said nodes have a diameter in the range fiom 1 - 30 micrometers. 

10. A method according to claim 9 dwraoterised in that said lines have a widdi in ^ range 
from I - 6 miciometers and said nodes have a diameter in the range fiom 8 ~ 16 micrometers. 

11. A method according to claim 10 characterised in that said Jines have a width in ther range 
from 2 - 4 micromctcta and said mddB have a diameter in the tange torn 10 - 14 microme- 
ters* 

12. A method accoxding to any of the preceding claims characterised in that said pattern of 
ccU-growth promoting molecules and/or cell-growth mhibidng molecules is formed by at 
least one layer of a substance sdected from the groi^ comprising polypeptide, polyethyle- 
neimine and polystyrene. 

13. A method according to claim 12 characterised in that said polypeptide is selected from the 
group comprising extracellular matrix pro^ns. poly-L-lysine and pply-omilhine. 

14. A method acccffdlng to claim 13 characterised in that said extracellular matrix proteins are 
selected from the group comprising laminin and fibronectin, 

15. A method of forming a pattOTi of cells on a surfece, said surfece being prepattemcd in 
having a pattern of cell-growth promoting molecules and/or cell-growth inhibiting molecules 
attached thexcon, in particular according to any of the preceding claims, characterised in that 
cells are cultured on said prepattemed surface «ich that they forai a pattern of cells on said 
surface, said cells being selected from the group comprising whole tissue and dissociated 
cells, further characterised in that said pattern of cells, after having been fonned on said pre- 
pattcmed surface, is transferred to a second surface in a transfer step. 
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16. A method according to claim 15 characterised in that said transfer step comprises the se- 
quence: 

* 

a) embedding said pmsm of cells in a matrix, 

b) IMng said matrix including said pattern of ccUs from said prepattcmcd surface. 

c) contacting said pattern of cells embedded in said matrix with said second surface. 

17. A method according to any of claims 13-16 characterised in that said transfer sUsp furUjer 

cc»npriset tiie sequence: 

d) releasing stud pattern of cells from said matrix, 

e) rmoving said matrix fiomi sidd pattern of cells. 

18. A method acooiding to any of claims 16-17 characterised in that said matrix is a cell- 
compBCibie matrix. 

19. A mefljod according to my of claims 16-18 characterised in that said matrix is a matrix 
con«)osed of a material selected 6om the group comprising agarose, filmn» colia^n and cel- 
lulose. 

20. A method according to any of chums 16-18 characterised in that said matrix is a matrix 
composed of a curabte material. 

21. A method according to claim 20 characterised in that said curable material is selected 
irom the group comprising agarose. 

22. A method according to any of claims 16-18 characterised in that said matrix is a matrix 
composed of a material capable of fonning a geL 

23. A method acconiing to claim 22 characterised in that said material capable of forming a 
gel is selected from'the group comprising fibrinogen and collagen. 

24. A method according to any of claims 15-21 characterised in that said second surface is 
selected from the group comprising surfiices of bioelectronical devices, sensors, eJectionical 
components, tissues, implants and transplants. 
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25. A metho4 according to any of claims 16-24 diaracterbed in tfiftt said embedding is 
achieved by 

aa) partially or fully covering aaid pattern of ceUs wi* said matrix in a liqirid form, 
and 

ab) fbnning said matrix. 

26. A method accoxding to claim 25 characterised In that forming said nwtrix (ab))i« achieved 
by increasing the temperature above the gel-transition temperature and/or addition of at least 
one gel*indi]cing component. 

27. A method accoidittg to claim 26 characterised in tiiat said gel-inducing component is se- 
lected jfrom ib& group coinprising thrombin and other blood-coagulation factors. 

28. A method according to any of cUims 17-27 characterised in that said releasing said pat- 
tern ftom said matrix is achieved by enzymatic degradation and/or lowering the temperature 
below the gel-transition temperature, 

29. A pattern of cells producable by a method according to any of dahns 1-14. 



30 



. A pattern of cells on a surface producable by a metiiod according to any of claims 1 - 14. 



3 1 . A pattern of cells producable by a method according to any of daims 1 - 2«. 

32. A pattern of cells on a surface pnxJucable by a method according to any of claims 1 - 28. 

33. An artifidal tissue producable by a method according to any of claims 1-14. 

34. An artificial tissue on a surfoce producable by a method according to any of claims 1-14. 

35 . An artificial tissue producable by a roetiiod according to any of claims 1-28. 

36. An artificial tissue on a surface producable by a method according to any of claims I -2S. 
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37. A combination of patterns of cells according to any of claims 29-32. 

38. A combination of artificial tissues according to any of claims 33-36* 

39. A combination of patterns of cells according to any of claims 29-32 and artificial tissues 
according to any of claims 33-36. 

40. Use of a pattern of cells according to any of claims 29 - 32 and/or an artifidal tissue ao- 
COTding to any of claims 33-36 and/or a combination according to any of claims 37-38 in a 
device selected from the group comprising sensors, technical substrates, tissues, implants and 
transplants. 

3 Detailed Description of Invention 

In order to be able to study the fimctions of cells of various types so that their behaviour and 
spatial organisation in association with other cells of the same type can be betcw understood, 
it is necessary to be able to culture the cells imder precisely controlled conditions. For a cou- 
ple of years attempts have been undertaken to culture and grow cells on prepattemed sub- 
strates wWch gidde the cell growth along the patterns on this substrate. This was done with 
the hindsight that, one d«or, one should be able to thereby buUd miniature biological electroiuc 
devices, inooipocating live cells to make up a biological miorocircuit Another long-tenn goal 
of these studies is the capability of making artificial tissues suitable for implanting into an 
organism's body, thereby possibly replacing natural tissue of the same kind whidi is mal- 
functioning, A third dm of these studies is to be able to facilitate the integration of transplants 
and/or implants by •'masking" to outer parts of these devices with a special array of cells 
vidiich by their chemical and immunological nature as well as by their arrangement fit into the 
oiganism^s body at the site in which the device is to be introduced. 

One way of achieving ctiltures of cells to that extent, i. c. cultures which show a specific in- 
tended special pattern is to grow the cells along surfeces on which, prevtously, patterns of a 
••guiding** molecule which promotes cell growth have been creeled, and where iben are re- 
gions which do not promote cell growth: Various cell growth promoting molecules have been 
used: 

Mrksich et al. (1996, PNAS USA. 93, 10775-1 0778;1997, Bxp, Cell Res., 235, 305-313) used 
alkanethiolate patterns on gold to control cell attachment to these substrates. By choosing an 
appropriately terminated alkanethiolate they succeeded in creating regk>ns of cell growth 
promotion and cell growth inhibition. Coiey et al.(1991. J. Ncurosc, Res,, 30, 300-307) man- 
aged to pattern neurons on polyiysine-coated glass cover sUps patterned by selective laser 
ablation so as to leave grids of polylysine with vaiying line widths, intrascction distances and 

■ 

nodal diameters. 
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MatsuzawB ct al.(1996, J. Neaioscl, Kfcflu, 69, 189-196) ehemieaUy attached a synlbetio pq»- 
tide derived from a aeudte-outgrowth^romoting domain (rf'the B2 dudn of laminia 

i 

Otficrt immobilised wious other peptides (Mateuda et al., 1990, Trans, Am. Soc- ArUf, Int 
Oigans; 36 (3): M559-63), or ejctiaccliular matrix ptoteins (ECM) such as laminin (Klein et 
al^ 1999. J. Mat. ScL: Mat. in Med.; 10: 721 - 727), 

Various techniques for attaching and patterning biomolecules on a surface have been used, 
including crosslinkeis (Clemence ct al,, 1985, Bioconjugated C33em. 6: 411 - 417), silanc 
coupling agents (Plucddcmann E- 2 cdn New York Plenum Press. 1991: 1 - 250X amongat 
others. One recently and successfully applied technique to attach proteins in a specific pattern 
to a substrate is the so-called microcontact printing technique. It is comparatively simple and 
universal for patterning biomolecules (Kumar ct aL. 1993, AppL Phys. Lett, 63 (14), 2002 - 
2004). In this technique a stamp is produced by casting a silicon elastomer (polydimethyl si- 
loxanc. PDMS) in the desired pattern which is then coated with a solutkm of the biomolecule 
to be transfened. After contacting the "inked" stamp with the substrate surface ihe bio- 
molecules self-assemble in the prc-given pattern. Kjumac et al. and Mtksich et al. developed 
this method of producing patterns by stamping alkane thiols on gold substrates (Mrksich et al. 
1996. PNAS USA. 93, 10775 - 10778. Mrkach et d. 1997, Exp. CdL Res. 235, 305 - 313> 
Poly-D-lysine and laminin have been fanmobilised using microcontact printing on amino si- 
lane derivatised glass substrates with glutaraldchydc as a cross linker (Branch et al. 1998, 
Med. Biol. Eng. Comput, 36, 135 - 141) and sulfo-GMBS (Wheeler et al. 1999, J, Biomedi. 
Eng., 121, 73 - 78). and the technique of microcontact printing has been used in neuronal cell 
guidance (Wheeler et al. 1999, iWd.; Branch et al. 2000, IEEE Traasact Biomed. Eng., 47. 3. 
290 - 300). 

AU of the aforementioned studies used dissociated cell cultures, mainly of neural origin and 
achieved successftil pattern formation only in some cases. It is not clear, however, whether 
the patterns of cells thus formed do represent a true picture as it would appear in nature nor 
whether they are of any use, e. g. for biodcctronic devices. Therefore, the conclusions to be 
drawn from these studies, e. g. in respect of the spatial arrangement of cells within an organ or 
the interactions between cells within an organ are only of limited use. Likewise, if one looks 
at current bioelectronic interface devices and cell modified interfeces there is a problem of 
reproducibility in creating these devices. It is still not possible xo My control and guide cell 
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Bttadutteat and growth on sudaces. Since with cutrmt bio^ectmuc interfaco devices and cell 
modified Intefftces, the cells axe being cultured diiecUy onto the surface of these devices, 
there is no guarantee that growth on every device will be successful, and tfaere^re a lot of 
devices and a lot of starter cttltuies are xequirtd just to ensure that some substrates* after cul- 
turing, mi^ actually display a cellular netwodc which is useful. A related problem concerning 
isiplants is that these axe often only of limited biocon^patibility due to their bed integration, a 
rejection by the host or simply the toxici:^ of die substrates. Lining them with a pattern of 
ceUs whidi mimic the spatial organisation of cells witbin an organ would certainly enhance 
the biocompatibility of implants. 

Accordingly, one object of the present invention is to be able to contiol and guide cell growth 
on surges in a precise and hitherto unheard of manner* Another object of the present inven- 
tion is to be able to limit the efforts in producing bloelectroidc driices by redudng the num- 
ber of starter cttlturca/substrates that will give a successful device. Another object of the pres- 
ent invention is to enhance that Inocompatilnlity of implants and tran^dants. 

The object is solved by 

a mediod of forming a pattern of cell* on a surfece, said surface bang prqMttemcd in having 
a pattern of cell-growth promoting molecules and^or cell-growth inhibiting molecules at- 
tached theieon, characterised in that cells are cultured on said prcpatteraed surface such that 
they form a pattern of cells on said surface, said cells being whole tissue. 

Preferably said wtiole tissue is derived fiom an organism's body. 

In one embodiment said whole tissue is derived firom an organ selected fiom the group com- 
prising brajn» liver» kidney, muscle, skin, bone, lung and heart 

It is prefen»d diat said cells are organ slices. 

These organ slices arc preferably organotypic in that they mimic the arrangement of cells 
witiiin an organ. 



Pieferably said cells are brain slices. 
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In one embodimcat said pattern of ccH-giowlh promoting molecules and/or cell-growth inr 
hibiting molecules attached on said prepatlemed surface, allows for the guided growth and 
migration of cells, wherein preferably, said pattern of cell-growth promotmg molecules and/or 
cell-growth inhibiting molecules mimics the arrangement of cells in an organ. 

It is preferred that said pattern of cell-growth promoting molecules and/or cell-growth inhib- 
iting molecules has a structure with lines and nodes, wherein preferably, said lines have a 
width in the range 6om 1 - 8 micrometers and said nodes have a diameter in ihe range from 1 
- 30 micrometers, more preferably, said Hoes have a width in the range from 1-6 microme- 
ters and said nodes have a diameter in the range from S - 16 micrometers, and most prefera- 
bly, said lines have a width in the range from 2-4 micrometers and said nodes have a diame- 
ter in the range from 10 - 14 micrometers. 

In one embodiment said pattern of cell-growth promoting molecules and/or cell-growth in- 
hibiting molecules is frirmed by at least one layer of a substance selected from the group 
comprising polypeptide, poiyethyleneimine and polystyrene wherein, preferably, said poly- 
peptide is selected from the group compriang extracellular matrix proteins, poly-L-lysine and 
poly-oraithine, wherein, more preferably, said cxtracelluiar matrix proteins are selected from 
the group comprising laminin and flbronectuL 

The object is also solved by a method of foraiing a pattern of cells on a surface, said surface 
being prepattemed in having a pattern of cell-growth promoting molecules and/or cell-growth 
inhibiting molecules attached thereon, in particular according to any of the preceding claims, 
characterised in that cells are cultured on said prepatlemed surfecc such that they form a pat- 
tern of cells on said surface, said ceUs being selected from the group comprising whole tissue 
and dissociated cells, further characterised in that said pattern of cells, after having been 
formed on said prepattemed surface, is transferred to a second surface in a transfer step, 
wherein prrferaHy, said transfer step comprises the sequence: 

a) embedding sud pattern of cells in a matrix, 

b) lifking said matrix including said pattern of cells from said prepattemed surface, 

c) contacting said pattern of cells embedded in said matrix with said second surface. 
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En one anbodimcnt said transfer step further comprises the seqaence: 

d) releasing said pattern of cells torn said matrix, 

e) removing said matrix from said pattern of ceils. 

Pkeferably said matrix is acell-conq;)atiblc matrix. 

A ceU-compadble matrix is a matrix that does not interfere with the viabUity of cells used. 

It is preferred that said matrix Is a matrix composed of a mateial selected from the gixw^ 
comprlsixig agarose, fibrin, collagen and cellulose. 

In one embodiment said matrix is a matrix connposed of a curable material, wherein prefiera- 
bly» said curable material is selected from the group comprising agarose. 

In one embodiment said matrix is a matrix composed of a material capable of forming a gel, 
wherein, prefferably. said material capable of forming a ^1 is selected from the gnn^ com- 
prising fibrinogoi and collagen. 

In one embodiment said second surface is selected from the group comprising surfaces of 
bioelcctronical devices, sensors, electronical components, tissues, implants and transplants. 

"Sensors'* are meant to include biosensors, optical sensors, amongst others. "Electronical 
components" can, for example, be field^ect transistors, multi^lectrode arrays and the 
like.Transplants can be of any form known, i.e. autogenous (donor and receptor idaitical), 
syngcfious (genetically identical donor and receptor), aUogcnous (d<mor and receptor belong 
to the same species) and xenogeaous (donor and receptor belong to different species). 

In one embodiment said embedding is achieved 

aa) partially or fuUy covering said pattern of cells with said matrix in a liquid form, 
and 

ab) forming said matrix. 

It is preferred that fonning said matrix (ab))is achieved by increasing the temperature above 
the gd-transition temperature and/or addition of at least one gel-inducing component. 
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wherein, preferably, said gel-indudag coxr^^oncnt is selected ficom group comprising 
thicmbin and other bloodH^oagulatioa £u:U»s. 

It ts prefemd lhat said releasing said pattern from said matrix is acliicvcd by enzymatic deg- 
radation and/or lowering the temperature below the gel^tiansitlon temperature. 

The object of the present invention is also solved by a pattem of cells and/or an artificial tis- 
sue producablc by a method according to the present invention up to, but exclusive of the 
transfer step. 

The object is ftirdicrm<»e solved by a pattem of cdla and/or an artificial tissue on a surface 
producable by a method according to the present invention up to, but exclusive of the transfer 
step. 

It is also solved by a pattern of ceUs and/or an artificial tissue producablc by the method ac- 
cording to the present invention including the transfer step and various embodoncnts thereof. 

The object U also solved by a pattem of cells and/or an artificial tissue on a surface produca- 
ble by the method according to the present invention including the transfer step and various 
embodiments thereof. 

The object of the present invention is also solved by a combination of patterns of cells ac- 
cording to the present invention. 

The object is furthermore solved by a combination of artificial tissues according to the present 
invention. 

It is also solved by a combination of patterns of cells and artificial tissues according to tiic 
present inventioa 

The term "combination of patterns of cells" is meant to include any spatial anangcment of 
patterns of ceUs wherein tiiese patterns are in proximity to each otiicr. The same applies to 
^^combination of artificial tissaes*". 
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The object is furthermore solved by the use of a patiem of cells and/or an artifidal tissue 
fuid/or a combination afccording to the present invention in a device selected firom the group 
comprising sensors, technical substrates, tissues, implants and tran^lants. 

The inventors, in making the present invention, could clearly demonstrate that it is possible to 
manipulate cells of organ slices onto a number of best suited patterns. In using cells from 
whole tissue, extended, ahnost perfect patterns of cells, e. g. grids, could be achieved which 
were hitherto impossible. The use of whole tissue slices has many advantages over dissociated 
cultures in that, apart ft<xn the superficial layer, relatively minimal mechanical damage is be- 
ing inflicted and the relative cytoarchitectural organisation of the tissue is preserved. The sub- 
sequently patterned cells will thus, reflect the relative positions of cells of the original slice. 
By means of the present invention it is possible to consistently achieve, e. g., outgrowth of 
neurons, neurites and filopodia irom brain stem slices cultured on ECM protein structures of, 
e. g. grid- and luie-shapes. By choosing appropriate pattcms of cell-growth promoting mole- 
cules and/or cell-growth inhibiting molecules on a surface it is possible to achieve almost any 
pattern of cells desired. 

Furthermore, the present inventors managed to further manipulate the almost perfect patterns 
of cells in that they could easily transfer these patterns onto any other sur&ce desired. Such a 
transfer can, for example, be performed by embedding the pattern/artificial tissue in materials, 
which are compatible with the ceUs in that they do not intetfete with the ccUs* viability. Such 
a material can for CKamplc be agjarose which is poured in liquid form over the pattern of cells 
and thereaaer cured by allowing it to cool. An alternative method would be the embedding of 
cells in a gel of fibrin and/or collagen. For example, fitainogcn can be induced to fonn a gel 
of fibrin by the addition of thrombin. Modifications of this method, wherein prothrombin is 
added in combination widi various fectors from the blood-clotting cascade, e.g. factor X. are 
also within the scope of dae present invention. Methods of foraiing fibrin-gels arc, for exam- 
ple, described in Schensc ct al, 2000, Nature Biotechnology, 1 8, 415-41 9 and Ye et al., 2000, 
European Journal of Cardio-thoracic Surgery, 17, 587^591 and are included herein by refer- 
ence. 

Collagcn-gels can be formed by self-assembly of collagen molecules upon warming cold 
neutral solutions of collagen. Such a method is, for example, described in O'Connor et al., 
2000, Biosensors and Bioelectronics, 14, 871-881, and is explictly included herein by refer- 
ence. 



(26) 



#11 2002-355031 



According to the present invention all matribcs, independent of tfacnr nature, are assembled on 
a pattern of celis/artificiat tissue that has already been formed on a surface. This means» that 
according to the present invention the matrix is formed only after the fiumatioii of the pattern 
of cella^artlSclal tissue. By means of the gel, the pattern of cells can then be iranfcrred else- 
where. 

Removal of the matrix can then, for example, be achieved by lowering the tmperatuce below 
the gel-transition lesnperataie. cnasymatic degradation and the like. 

This makes the production of bioelectronic devices much more economical and allows for 
precise control of the characteristics of these devices since only succewfiil patterns of ceUs 
will be used and transferred onto the surftoes of these devices. Once a perfect pattern of cells 
is formed, it can be stabilised using a matrix and lemoved icom the substrate and transferred 
onto biosensors, such as field effect transistors etc wAich in themselves might not be suited as 
substrates for cell-growth in the first place. With a "pre^cultured-situadon" according to the 
present invention, only useful pattwns of cells wiU be used and transferred wrto the devices. 
Thus the number of devices that arc required can be better controlled. This is true for all the 
other applications mentioned and gives a huge flexibility to possible applications. This *^ff- 
the-shrif-approach" is very usefol when the device availabiUty is limited, the device itself is 
not so well suited for cell-growth and culture, or when the furAcr manipulation of cells on 
these devices causes irreversible damage to the cells. In this case a new pattern of cells 
(grown on a prepattemcd substrate) can be placed onto the same device and to measurements 
(of whatever kind that is to take place with this particular device) can be resumed. Alterna- 
tively, the pattern of cells used in one device can be transferred into sterile conditions (i. e. 
taken off die device) and then be returned to the incubator for a lurther period of culture. 

The present inventors, using a combuiation of organotypic whole tissue and carefully de- 
signed prepattemcd surfaces, managed to produce a huge variety of patterns of cells. Accord- 
ing to any rcquirwnent (depending on the device) fhrther patterns can be designed. Although 
the microcontact printing technique is discussed herebclow as a suitable technique for creat- 
ing a surface which is prepattemed in having cell-growth promoting molecules and/or cell- 
growth inhibiting molecules attached thereon, the present invention is by no means intended 
to be restricted to this particular technique. Other techniques for creaUng prepattemed sur- 
faces like photolithography, laser ablation techniques with lithographic masks etc. are envis- 
aged, too. 
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Eyample i 



Using the present invention a huge variety (^patterns of lamittln on a surfeoe could be suc- 
cessfully employed in the present invention, These patterns, in which a precise control of the 
cell'growth could be achieved, are shown in table 1 
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table I (oonf d) 



EatampU Z 
Or^notypic cultores of brain sten lUccs 

Upon extiacUon of Oic whole wnbiyonic 15-18 days old Sprague-E)awley lat brains, the 
medulla and pons wcw removed by a transverse section through the rostral pons and the cere- 
bellum removed by sectioning the peduncles. Coronal sections of brain rtem slices >vefe har- 
vested in sterile conditions in ciailled brain slice culture medium (pH 7,4). These sUccs, which 
were cut using McHwain Tissue Chopper, w.» 250 [xm thick. The thus pi€|arcd slices (usu- 
ally about 6 to 12 slices per rat brain stem) were placed in an incubator at 37*C and a 5 % 
COz enriched atmosf*ere for 4 - 5 hours minimum. This incubation period was provided in 
order to allow damaged cells (as a result of slicing) to detach torn the surfeces of to cut 
slices. After this incubation period, the slices were then positioned onto confrols (laminin- 
coated) and test substrates (laminin-pattemcd) using a small surface-poUahed spatula. Care 
has to be taken not to further damage the prepared slices. Unlike the method described by 
OahwUer (1997. Trends in Neurosci., 20 (lO). 471-477) plasma clot or collsgen was not used 
in immobilising the slices as either method would hinder cell migrations, particularly migra- 
tions onto ECM patterns. Furthemore, the roller tube technique was deemed unncxcssary. 
Instead, in all culture dishes, a critical amount of medium was added such that the slices did 
not detach ftom the surfece. After 2-3 days in culture, the slices should have undergone sig- 
nificant extent of migration and more medium could be added at that stage. Antimitotic agent, 
c^osine p-D-arabinofuranosidc (ARA-C, SIGMA C-6645), was added on day 4 or 5 to in- 
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hibit non-neuronal cells proliferation if aad v^cn neoessaiy. If ARA-C was used. Hie culture 
medium ym reverted back to ARA-C-ftee after 5 to 7 days. 



Micro contact printing and solutions 

Miciostamps for the experiment were produced by photolithography and moulding. An elec- 
tron beam writer transposed the different structures designed for the ejcperiment to a chrome 
mask. Applying UV-photolithography. master moulds were produced out of spin coated 12.5 
ixm thick photoresist layers (AZ 4562, Claiant GmbH, Oemiany) on 0.6 mm thick siUcon 
wafers (MEMC ecctronic Materials, Gcrniany). Polydimethylsiloxane (PDMS) microstamps 
were then fabricated curing Sylgard 182 (Dow Coming. Oeiraany) in 10 ml eppwidorf tubes 
for 48 hours at 55 ''C upside down oa the master moulds. After master mould release final 
curing was performed for 1 h at 1 10 • In order to increase the stamp hydrophilicit^r, PDMS 
stamps were stored in deionized water for a minumum of 24 hours. Prior to patterning, stamps 
were taken out of the water and steriUsed in a 70 % cflianol bath for I minute. Inking took 
place for 30 seconds in 25 (-0.25 pM) of laminia solution. The inked stamp was dicn 
dried in a soft nitrogen airstieam and immediately pressed onto the substrate for 10 seconds. 
In aU experiments, non tissue culture polystyrene petri dishes of 3 cm diameter (Grcincr L»- 
bortechnik, Germany) were used. 

Brain slice medium was made from HAMS FIO (SIGMA; N1387) supplemented with 20-25 
% foetal bovine serum (SIGMA, F7524) and 4mM glutamine (SIGMA, G7513). Leminin 
(124321 7, Bochringer Mannheim GmbH, Germany) was re-constituted hi sterile PBS. 



Exaaiple 4 
Patterns of cells achived 



Figure 1 shows the migration of organotypic brain stem neurons on laminin-coatcd tissue 
culture plastic. On day 3 (fig. 1 A) in culture, migrated neurons were cleariy identifiable a 
groxvih of neuritcs had already begun. On day 5 (fig IB), these dendritic and axonal proc- 
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essess had grown to significant leogth. By 1 3 (fig. IC) and 20 days (fig. ID), the ralturc be- 
came confluent with aU the neurons forming a diffused network on top of glial ceUs and other 
noz^neuronal cells. 

Figure 2 shom flic effectiveness by which neurite outgrowth and neuronal migiation can be 
guided by uring the tedinique of the present invention. Regardless of the pattern used, brain 
stem slices on laminin pattemod substrates displayed a rapid growth of neurites. and these 
extended to the edge of the stamped patterns within two weeks. By the end of two weeks, the 
axons reached maturity and became thickened. 



Figure 3 shows the evahiation of a variety of extracellular matrix proteins patterns, (fig. 3 AA 
and 3AB) Pattern 1, node lOi^. track l^m; (fig. 3BA and 3BB) Pattern 2, node lO^m, track 
4jim); (fig. 3CA and 3CB) P&ttem 3, node lOMm, trade 6\im; (fig. 3DA and 3DB) Pattern 4, 
node lOjuiw track 2\im; (fig. 3EA and 3EB) Pattern 5, node lOum, track 2\xm; (fig. 3FA and 
3FB) Pattern 6, node 20^ni, track 4}Am. During early days in culture, the migrated neurons 
and growing processes were clearly visible with little overlappmg on all die patterns. These 
cultures continued to mature and by 10 days or more, the original shapes of the laminin stam- 
ped patterns were identifiable. 

Figure 4 shows that nearly perfect patterns could be achieved using a 2 »im line width (node 
diameter = 10 j*m) and a perfect grid structure could be formed. The figure shows the growth 
of neuronal processes on Pattern 1,14 days old culture at progressively increasing magnifica- 
tion of x40 (fig. 4A), xlOO (fig. 4B), x200 (fig. 4C). This perfect network of processes was 
obtained with pattern of the smallest track (2>im). * indicate the same point of ihe substrate at 
their corresponding magnifications. With this particular pattern, however, very few visually 
identifiable neurons actually migrated to the pattern, which, in turn, is excluMvely formed 
ftom neurite outgrqwth. Patterns with node si3« of 10 - 14 ^im and line width of 2 - 4 jim 
were the most appropriate for the confinement of neurons. Experiments using various luie 
widths showed the best neuronal migration occuned with a 6 nm line width, where a perfect 
network of processes had occupied approximately the same area of the orighial stamp (1 0 mm 
diameter) used for the microoonUct printing technique. It is known that cells tend to migrate 
towards the nodes (Klein et al., 1 999, J. of Mat. Sci; Mat. in Med., 10, 72 1-729; Corey et al.. 
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1991, L ofNeufosci. Res., 30, 300-307) and the same phenomenon vras observed with brain 
sliced iwmoiis. These ncuions becwne immobilised once migrated onto the nodes. After a 
number of days in culture, the neuronal processes of the neurons wcats beginning to grow and 
were foxming a Simple Unearneuronal network. 

The features of the present invention disclosed in the specification, the claims and/or in the 
accompaning drawings, may, both seperally, and in any combination thereof, be material for 
xealizing the invention, in various forms thereof. 

4 Brief Description of Drawinss 

Fig. 1 shows the migration of organotypic brain stem neurons on laminin-coatcd tissue cul- 
ture plastic; 

Fig. 2 shows the growth of neurites on laminin tracks; 

Fig. 3 shows the evaluation of a. variety of extacellular matrix protein patt«iis, and 



Fig. 4 shows die growth of neuronal processes. 
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1 Abstract 

The present invention relates to a method of fonning a pattern of cells on a surface, the sur- 
face being prepattemcd in having a pattern of ceU-growtti-promotiiig molecules and/or cell- 
growth inhibiting molecules attached tixeieon. The invention also relates to patterns of ceUs, 
artificial tissue and to a use thereof. 

2 Representftti ve Drawing 



Figure 1 



